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i Juj^aJI ^j-a (^<^-! ^JaLLa JLu^aJI 4_L^i) JLi.jJI L^_J) JJ-*^ SjjIj £_!s1j-a CjjJjv^ L^aJJ Lj_i^ 4JjLiTua 
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!ju LLa . ^" , ,. l t l t_j l_c Lu>J I )) jjui . "<M , cjLjLJJI (_>^jtj diLul d a t j_ a dUli^ 

(JilLLil^ . .«<LuIjLlJI £jljJJ» (j,^. (jpLj CjjL5 (jhJ! dJjj <LuaL>. CjLjI ^J-=-J1 (J-uLLjIx^I s. Ju ^cIj^Lj 
(j-u Lj-S-t-Ui 1^ 4jcIj^JI &ju <Lta-iSt tjj^>- 4JjLijJ,I 4j^jJ^j^_u^I t_j u^JalJ I jj-a ^c^JL^ . I ^ . -.1 uj ■ ulj 

J Laj ■ u ' (jLjjJ^I ^CJJ-is!^ JLX*J (jjSJ JlLo 

jjLuaJJ (jrfl^ j Jj'j-a (I) -ijljJ-' o-^ £j (j^Jj 4-LuJI ^ 5 j-^.U'l j \1 I , -6 
oJJkj Lul j (4-uJjJI CjL*j3^jJI t_ujiji.) 3^£)jILa J . ..^ ^Lmj^H L^ia lillgxi-a 1 i 1 1 a " V jjhJI 

iLUTlaJ jjjGJI 5j«^U'I (j^Jli^ SjJL^la Jjlj-a (2) . *l ^Jl ^ ftUI^ "^LLaJI Jjl jJJ 

-4j^_iJ! edJa^ ^jj^-^I 3l_pJI jj-i^ c_iLjljjj>JI^ cjIjUlI]! L^&ajij jlj-^G-mL jjLJtHJI <_;JLc. SjJlSJI 

3_1j Jo=_« Cj Li-aSLi JL>-^j_j f . U. . t jjL^jj ^! jJL^jj V d j « j 1 la j ll ■ a a cr^^ SjJL»jJLI ^-lC. JijIjJLI (3) 
(jpAj-iiaJ! jLiJI^ iJ^-4>J'^ ^J?J- : * : - :>, -" f* 3 "^' (jH 1 Aj'j^' fll -*-*J ^L>-Lc ^1 ^L>-l (jj {j jfla3CJ (jt LjjjLii 

jj-a j_uiSL]l (jylc f I (Ja^Jl __>SLol C.t-t>- i<Gl j Jljcj Sj^j 4j_iIaJI Cj^L>J,I (^fl a JLaTJI j • ' t j_a (JilLul -7 
4jjI j fl-uaJl (jjrA^Jl ^ ^jJl^JI ^ Lj^ms ..aUl JfT >AJl (>o t>u^UI JlSj jjlJl iL^Vl^^^sl j-aVl 

JL>of (jj-Lc 3 j ij -t c diL^LcuJLI 3 jo- ^ J^L>. 3jUI 4-uLUI ^ ^LUJI cnj-uaJI ojJl -8 

^j-cuJ jj-a ^Tuj -9 

1 000/ 1 = ^j£LJJ) jlv! ^ jj^jiLw jjpa Jiaf L^jJlc 1 ^>Ia^ j^SLj 5 iAua cj! oj ■ n> ^LixiJI -10 

^jLi-JtJI Lot l 4_i_lc cU^jj>jt,l jlj^iiJ (JjilSjil (jjl^jjv^l jj^. ^jJ-jj jj^j^SLII t j_a 4j^£La (^^-A^ f^o-a 

.((*)JUXI) ^oLloVI 3j}UI Lij^JJ ^jjC L^jjS^J 

oljaitl t j_a 3jiJjLj_a ^Ijj) (laJgjeJ LajUc ^TlLj^ .(jL>.jJLj O^UI L-iLjjJaJl jJt> (Smog) (j lieojJaJ I -I I 

^ ^ 3jn mi'TI lLlSj miI ^ t< _j| m^U 2LjjSm *U! Cj\ jjWIj (t_j|jUJl ^ 4j^jVI ^1 luiJI _5 ^jL^jJL) 

.(--jLijJa) Fog ^ ((jL^j) Smoke 

- iJ^j-Lil I j^jis Ll^j j^lo l_La j^jis * I LjJj I 5j mi fl jj-A j>-li5L3 I I Laj lj i (j^ojj^Ji 1^ ,j^>.^j tj ^ 1 1 

J-lL v tjjJi-JI jju j_<u=-^j (uJiJjji) ^L^luJIji (JLt c_jLj^ j>jj (jj -5 ^ {*- Ltf J (Jj'- !L ?^^ (j 3" miI -13 
.(89) SLge^LoJI -1974 Sj-iLSJI-j-^axj ^SjLtJLI jlj-jlSLoJI ^j- tlaj 5K J^i-(^v. jl*) 

19 2bVl (14) 
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2 <u^l ^ll^ill (15) 
. 1977-c^^JI-jJ^tflj 3^1 ,UU 5 j o U ll 

t^jLaJjJI ^a-m^l j_A (. i f tj) (g II ' " ' I a A J) diLv^illl) JwJj-jxII a jLseTmij jJI jj^jj-illl jLc - 16 

Jl <"miMJ ^_ui oljLA L$jj US ^£$5X1 j a-uaJl c^*j ^jI^-jj> 8 , 9 Ojjj^' er^ J ,fJ, "' g| 

J ' a ' I ^' ' (_?-l-^ J - u -l I J-^' oLiola j^^JJ (J-oLv <j^j^JJI_j t j^jj*. jJ^jjji^ JrpLj ^-4^ O - "^^ 

JljcTu t_£jJ! jjJSLII 4_La (j I La I Ij d .-»-,,. ^ II Jj^iJ 4_*_iluVl j^^Ijj da> 1 1 1S> flj ■ LlIaJI J->JI CjULlLs 
'(J_9J_9^' 3jji^>- L^J L^ajLaeZtxiiJ (^jJ-ll -^dj"^' 5^^>. I jjl j j la I lIU-JU^ . 4-lLc ^ ■ ga [jL-ujVI 

^,.2 -^^1 (jj-c^ LlL»J I oLLiio ^ j jt--^ JSLtlj jIjJj (j^^-iJI cjLl«£ [jl obtj^/l JjG^ 

s I j se Lta_t I i fl3-j ^j-C SjLjtHll ^-a V j_<uj-a C.lLl3 3jI_l*JI ^Jut jjV j^j^-jj 4_Li_La ^5 Ju - 1 7 

4-L4j<L>JI^ d^LJI m^II clo.J^I jjja 1977 J^Lf q-( u ..U-,.A f) c_jI20 t>u ^j)^^ jii^. ^jJI 

^_«-iJ-U 1 5 * I £_iil^jJI Lai . 4-JLa_<JI jJLffc ^j-uSLc j^^-ic t,jSLal jj)^ - 1 j 3c i a 1 1 *l>-j Jn^a t^£- (J-4-Jiil 
(jV^Lijj ,jLcj_(JI_9 pl^je-LtaJl i dj^iSLjj-aj Lgjlj ^I^JC-LeaJl Cj^i^Ltli-a CulS^ 

4_j_j_lJI {j\-uj^^ij e I j sc i ^* 1 1 jlj^Lal JLi^aJ <1aj^LJ,I CjLj_LSjJI^ Ltjljjv^ p. I^jc-laJ I j^^fl 3Lj^>JI^ ^LJ,I 

SLSJa-U e_iL^I ^jJI JjL^JI i_sLL>JI j-<u>LI ^1 >^LJ,I ^IjlII Lai -4j^| j -.~\\ S_c|j^j|^ 
^3_Lll _9 4_cL>dl _j _j ^j>U Luxii^a 1973 _j 1969 t>_! ^ aVI ^jl - .^tl <<u&\ {y> Jj^L^JI 

.(jjjLtJI JJ-*J 

j^jiLII ^>j-aj jllj-u^ d_2^jj,| ^JLc 4JL_uL_u jj-A jj^mi (jL-uj^l diMiLj^^ ^«1«JI -_jLi^ -18 

. ft Ij Le3j>J I Ld^j ^jjJa j_o 
.(-ilj^J^jJ 4_LjJL<i L^_Lo i ij-tliJ (_^JI ulilj-^e-JI ^JL>-1 -19 



1975— Cx-ySLlI .-.l^j.Ull <Jl$j-5j; mi ill LiljjLJI 0 « ."Ij \-jl^.^ll jL^ieji jlji ^j^->LI -I 

.241 ,240 a-=rAi^,ll 

^j^j 4_JujJiJLI JoLu^ tj-a dax-i l d i ^ jjLaJL^Tn-uJ ,jLjtiLa_i^a a a utlaJ I £-&>.j» a a LtlaJ I JoLSIiJI » -2 

tjl VI j*L*_kJI ^Llj] (j^Iaj ^^JLlI t 3_c.|jjJ| ftl I"," ,,,L JjL^JI ^"i mii 4_cUi= ^^^l! 4^ (jLouVl 
4^jL^aj U ijL^ijVI Jl>J j-ii^) Gathering ^_4_>JI t>u Jjj-iaj 3_ua-uaie!iXI 2_^>.jJ^j^p^V| cjL^IjjJI 
^_d_>J|^ (2 U ^ , ,. j Lo^jJjjSjj ^1, , ,.U ^1 *Utl ^-aj*- j-<*^) Foraging . Ul (J^LI jlj-a ^ 

. (4_i^L>- dil Jl*_c ^1 jLaiTmilj ajjtlaJI CjLjLu t j_a ta ■ \ I Oj*_JI j-*^) Collecting ajjtlall j j Laj l t I 
JL*j a p ■ La jJLilo^/l^ plxiixtl (J^Lj L-c-Lu ^Jtill {j-a j-a^^I t u-LtajJ I 3jLc jj \ \ JLs^JI -3 

. l973-<jLui-d_Lij>jVl 4j^L>J| 
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-flLjJLI LjLjjvI^ cjLii*JLI ( j_<i £JjjT 'j; 

j-L^JI JxLS l >u^ ^jjJI tylVJI (»JUI c^l *. ;""» ^LjjLMI ^Li^l ^ J .^ii l ^ -6 

1 * a J " ! j ' f j (3~ ° ' l- N *>- < l 5 1 a <Lo^j>. ^ ft a j ila.l l 4 a Mi l •y^ jj Photon Q j j j ^ 1 1 ~7 



.Lis 

t?J_il j-l T l a j^ tjjLi.jJI CjLj_4^ CjLl-ljI \ $ if. uu- u d (j-LlJ ^ ^uejaJI jjjO CjLla^ Jj^^ 

.(II) .Jl^jJI 

" ^3 (jJjLi _L3_j ( 4-u-txl I 4_u^lLJ ^^i-tLj jjuJJ, cj! jlCll-u^M jLLsl Ctj^SUI B_j ju djj-ic -4 

2_aLj^j_j ^SLi-uJ^-JI <L»laxaj 4JLlJI 4_jL<ij>. 4_u^jJI SjIj^j 4Jj_«-o CjJ^SLJI 4J^J ^j-a Jfi S^JLlJI 

.(jm!<j1I) ^^LaJI^ 4^L5iJ!^ ^uj^U ^jj^aJ' SUlaiil ^jlA^L 3 mU 5jl*iJ,I ^Vl 

CdjSj Cj Li^ ' J>-j J <— jLujj^j (^j-A L^j) ^J^Lj S^J^3» (^^2 ^ j"l a ■ uj all J J se-LtaJ I jj! jj j_ij>. jJ^_l>J I Jj-Sj -5 

(^jlJI (3jjj_>JI J-*! L^j jJ^Lalij (jyjJI) jjjktl ^jui (jLa (jVl Lol . I JaAj jl 3jjj^>JI (3>^ 

. Ojh-LL^ 1 O-iUijJ Ja->iJ j I J-**- 1 

LcLc Lx_ikjL>.l jmI^Ij 4-U-uJl ^LClvI (jjr^ i iTiSLI I I JU! LaJj_a t£!jl_ui -6 



.cLaL^JI d q LajVlj CjL^ij^JI^ oi^l axil £y» 



269 



. I978-C^£L1I-4j jH _uV| 5 .^j'.tl 4-ULA^-Qljj,V<a 

I j j se i ^-"j; Ltj-t^j ^jj « _L>J j (jjJ» * Jt - > "'^ j_a (Jj-b di 1 li 4_uj_ua CjL>-j_o j^^-A-: jj_J 4jt_du I -6 
I^ILa diL>-^_a 4_uj_ua 4_ajj>- ^Tl>j Co> «jj_|J j I j >. a (j^q-uiJ (_^L>- jL^jv. 

. 1978 C^^I-4jj^_uVl 5 4_tJL4^ oljj.V.a 

Lx^ c^^La^l jJLit jj-a jj^-illl ^ 500 <j-A J^f i^jhz ^^loJ Ijj Ij^o* O^iS t^Ljjl JlTI £>LoVl 

£>LiVl Ijjj ..£>UVl jj^a o^-' 1^3 1000 ^jl^ ^jl^l IjJ t_jj-ilJ V^La 

SjUli-uVI t jSL*j Vj L>JU fr U ^ uij> 4jI jJLI ^-M-aVl 0^^' 000 • 12 0-° >^ 4jI jdl 

(^jJLc (J-4-*J C 1 1 _L>-J (i LluJ I si La-L<J I {j&jQ-} J^3_5 . j» J 20 J-=e-J ^ I 00 j^j ^ La - ^ I t J/U 3j I j->J I 

-jL»_JI^ ^LjJLI iiiVa Ja ti/u Sjlj_>JI cjL>-jj t3_3>^ o-° '^-^LiJ' ^j'^-^' ^JaLLaJI 

. 1978-Cx-j^JI-vl^b 

L;r k: 4J SlalSLo tliJj^ ( 1961 ^Lc *LtAjU! Jj>>i 5 J^^ l?^ (Calvin) t>-^^ (cJUIl J>^^ - I I 

. 4J L^-Jj^J ^j-^J^ Sj^JU s.j_JaJI (J^lS^j jJSLJ I 4_<_m=> ( 



■ 4-lu-lII 4jj^jAJ ^i-u-lLj 4-o-lIJ SjL^jJJ ^-aLj^J ,j^LjuJL 

(^yTt-L-L^ J-i-oJ I jL>ijVI I !J-»^>- (^^5 j^^JI ' LjJ>-JJJ>. 4_JJJ^<UN. 4-<l-uaLc (^^jt ^lji-lLu -2 

. ( 1 976 j-^ss^ 26 Cuj^SLII) 4-u-uJI 4_upil 4_u>*]l S^jlJI ^ ^lliJI " 3 

Ecology 4-luJI ^«JL*j (jj^M^il Ecologists jj^-LvjJ^SLj^l -4 
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.^1946 ojjSLII JjJI>a £y> * 
. 1964 £L£jjiJ! 4£jjlj ^ Sj^jlill! 4" < .iljj (j-^jl * 

. 1968 41lu ^LujJtll 

. S j^LUI 1 970 3_L^ 3_ujjJ! Jj jJI 
Ciaj jJLc (_gjJ! S-ujjJI JjjJI ^jUII (jjijjjG j_4jJjs dJjLii * 

. 1972 4_uj/ Sj_aLiII ( _ ;r a tf\ i .I t^^iJl i_s!j_<I/J 

4_u_o (jJ-Ll ijr 5 jj j 6 SjJL 1 «ll (J-ujjJlI J^jJaj 4j^jj3 ^Jj-^ 



\j " I ->«jl ( _ ;r a ^Llaj^jJ! ( _ ;r aL2iJI (jjiL>J,! i_a!j_<iul o>j lyGjjli 




* 

1973 

* 



3_iJiLlII j 1976 3_L^ £jllX\ 
. 1977 a_L^, f^LJI 

CjIjJ j 3 ijjjl lm * 

^ 0 la * 1 1 L$jjJi£. 

I < tlj 3_3|_1jJJ S-ojjJI 

. 4_u_j_J! 4_ujIl!!j 

2, I -wjJLl (^-3 *jj la 1 1 aj U II 
.OjjSJLi 3_u|jCLiVI 

<j ^ 1 1 a I k» 'I j»j_L«JI 
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. 1978 -77 S-L^ oj^SLIL. Sj^jlSJI 31v 

4_j^_ilI<JI 4L>.jJiLl CjIjjJLU a I la * 1 Li^. jJjjj>J I <~-C& i—i-jG ^J-" 1 ' * 

(j^ijjJlj j jj La ~ 1 (_gjLjjJI ui I Li 2 ir^ljJI i_tjSLI! i_kjJl3 tiJjLcu * 
2 -i La ; 1 1 i_atj_<iL] 2_ujjlI! ^ 3U,„y,tl 3i».jJ,l ^ SiaLSiil a^JjJI 

. a^IkJIj 4_aL2ii]!j sLujIlil 4_ujjlI! 
(jja CjJjSLI! ( _ ;r 3 JLa£. (_g jJ! 4-lLs.LuJI (jJaLtilj 4jj^ejJI 4iLuJ! cLuujj 4jL«-=»J 

. 1978 JjjjI 24-15 
L_Lj>.jJjjSilIlj pUU djiU^Jl 3jj_l)I i4_ujjJ! SjljjJ ^1!l«j5 itiJjLii * 

. 1978 jjLo <iUtl £cje_ill Oj^SLI! Jjjta Lg-alaj 

.OjjSLII 4iLuJ! 4jL«j>. (J-oLc j-iiac * 

^JojLi u ^ iUI III LLft JK^ 

. 1940 fid ifrLa-mte ^ jjj * 

. 1958 aLc 5_ujjV! (jjjIjI! ^ SjjlaUJI Jj3 cd^ljj ^^j! * 
(jjjjjj^JISLi 5j>-jJlj 1962 aLc cjji^-u 4j£j_<_o^I 3_«-aL>JI ^>==j * 

. 4_jj>- jJj-ijJ I a^L<J! ( _ ;r 3 
(j_a S-ljIj-ljJI O LjJLj-fl-LaJ I CjL-utj J-!t j»>Ll-5 (jlf J l * 

. 1967 aLc SL^La^LujSLuilll a^LtJ! 4^^^! 
. 1972 flc SLjSjjjjVI LjLjj! SjVjj J^j SjjiU. ^ 

.Oj^SL!! SJjJLi aL«J! jajLuJI (Ja-lji. ^jUtl 2_al_La JJJ^"' tlljLJu * 

3_L>.j_U cjIjj_2_I.I ■> I La * j 3 ir^LjJI ajUII j_al_La *LLi <_djLi * 

j jj La * I ^gjLjjJI £jj ui U £_&l_La s LuJ jljLcV! oljlaj. ^^3 ijJjLii * 
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4aL2iJlj «Lu^iLI 4-ujj<JI 4-aja-Ll I <_slj_<I/L] ^j^jjjlII (^Ja^I! Lj^oJojiJI (jjijjjj 

3 Uj g II S_LaLSLlil •> j I . It ^L^ia S I_LJ ^IjlcVI oljlaj. fjjs dJjLi * 

.^jLlIIj 4^L2ilIlj 4_ujj>JI tLajaJil I <_slj_»I/L 4_ujj<JI J^LJI ( _ ;r 3 ^ ta ■ ujll I 

(j^ijjJlj j ta ~ 1 (_gjLjjJI ^-j^ MitL 3j^>L>JI t_^<SLII i_kjJG lJ £ dJjLfu * 
2uJa_UI j-<iLi ^Lujj-!! j>LJI ^ 3U,„y,tl j_U ^ SlaKiU 

. ^oLlJIj 4^L2ilIlj 4_u_jj(JI 
1 CjMj ,jjs (((^jiLtJI (jJIiVl)) 31mLm jlj-i^l ^ dJjLi * 
4-ujjlJ 4_ujjlJI ^ i la * 1 1 l^Ij^Li)4_u^c. Cjlj_«-ijj3j Cjljjj liJjLJu * 
4j!LuJI 4_u_pJI g alj J JJjk" I (j?^ ui'lj-JI <_slj_<I/Li) Q^oLiJIj 4^L2iiJlj 

. 4-u.JjjJI j_aIjII ^ 

I— LJV J-l^ J I 1 j^^L^JI £_J*.J-U t_£l_LlG ijr 5 I ii 1 ' d-ilSuJ tjJjLjJJ # 

. L^jLLuj 5jj mi i 1 1 cjLcL^JI 
i±j>Lii SjJ. IUBS ^-^oJj-iJI ^>L«1I (j-IjjJI jUoVI ^ Ij-iiag jj'^l * 

.(81-79) 
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